Role of ataxia-telangiectasia mutated (ATM) in porcine oocyte in vitro maturation.
Ataxia-telangiectasia mutated (ATM) is critical for the DNA damage response, cell cycle checkpoints, and apoptosis. Significant effort has focused on elucidating the relationship between ATM and other nuclear signal transducers; however, little is known about the connection between ATM and oocyte meiotic maturation. We investigated the function of ATM in porcine oocytes. ATM was expressed at all stages of oocyte maturation and localized predominantly in the nucleus. Furthermore, the ATM-specific inhibitor KU-55933 blocked porcine oocyte maturation, reducing the percentages of oocytes that underwent germinal vesicle breakdown (GVBD) and first polar body extrusion. KU-55933 also decreased the expression of DNA damage-related genes (breast cancer 1, budding uninhibited by benzimidazoles 1, and P53) and reduced the mRNA and protein levels of AKT and other cell cycle-regulated genes that are predominantly expressed during G2/M phase, including bone morphogenetic protein 15, growth differentiation factor 9, cell division cycle protein 2, cyclinB1, and AKT. KU-55933 treatment decreased the developmental potential of blastocysts following parthenogenetic activation and increased the level of apoptosis. Together, these data suggested that ATM influenced the meiotic and cytoplasmic maturation of porcine oocytes, potentially by decreasing their sensitivity to DNA strand breaks, stimulating the AKT pathway, and/or altering the expression of other maternal genes.